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Role i -Supportir gmmaa%g&%

—Federally-spensered-researci-has helped-BuHa-the
technology-base omwhichthe computing industry-has
grown
-~ m Fundamental research-is key-to stimulating innovation, and
——nnevationdskey-to-contiued-U-SHeadershipinF

—Federal-research-funding-complements, rather than
oreempts privateresearch investments:

——

Fhe-benefits of-fundamentalresearch-are-generally-toc
istant-and-too-uncertain-to-receive-significantindustry
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eral" Funding for

NAN-XESOUICES 13

—Federafiundingforresearchplaysacriicarolein

educatiag-studentsn-the-computiag-field

—Approximately-60-per-cent-of 1= funding will

tniversities

T=funding-will=train-students-and-help-=create-exciting

research-environments to attract and-retamn

aculty

T2 House Briefing




Compéelling Reasonstolncrease |- R& D (1)

-Isagrowing-component oi- the U.S. econemy, current
accounting-fermore than-$750 pbhlioninannuaTrevenude
|- 1eadership-will-be critical-in-the 215 century.
—Past Gevernment-fundedd1-R&D-has yielded-huge
economicIetim-onInyestiment, andcontintesitspivotal
O ed1-PrEIeHNAGIdNRCYAaionA
—m | [ |sbheneficia-to-awiderange-of-important nationa-goals,
cludmg-aworld-classeducation-system, asirong-defensg,
ccess to-affordable high-guality-health-care,and-improved
guality-oflifefor-Americans
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compel ling:Reasons to-ncrease 9= R& D

- = ASouUreconomy-and-society-1ncreasingly-adepend-enlds we
must-be able to-designinformation-systems that-are more
reliableand-more secti
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ng-research-will-helpthedinte asSe-grow:
thereby-ensuring-—continuedInnovation
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IH=s Potential Benelits are ERormo

——a—|improved-quality-and-delivery———a—A-safer-and-mpreved

ithealth care nvironment through-etficient

= Stronger national security design:and-operation of

transportation-by-air, 1and,-and UIpnaen

Sea =—Betterwarmings-of-dangereus

weather

—More-eHiclient-andresponsive

government B | mproved climatemodelsto
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and-insecure information
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2 BuiltoenakErmm Eeundation

S 0N previous.and-current programs; Inc

Federa-High-Perfermance Computing-and

(NGI), and the Department of

Energy’s-Accelerated=Strategic:Com

putinglnitiative

(ASCH

'\‘l—\uv |j

Responds-to-recommendations-from-the-President’s
Information=T-echnology-Advisor/-Committee-(PII-AC)

Reflects outputfrom-numerous workshops-held-by

research-communities
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Majer | T nvestments

-~ m | T2 will increase Federal investmentsin:

Fondamental-ii—research

A gdvanced computing-:or ScIence, engrneering

Nation

Researchintheethica—socia—and-economic

mplications-oi=theldntermation-Revolttion-and-suppert

lor-the-edycation-and-trajning-oi-Amenca-s1FI

workforce
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undamental-lI-—Researech

- ong-term high-risk investigations of key
ISSUES 113-conpuUterseience and-enginearng

esearch focal points:
Software
Human-computerinterfaces andinformation
Mmanagement
Scalable informationinfrastructure
High=end-computing

T2 House Briefing




—undamental-lJ- Research: Seffware

HighestiT—R&Dpriorityaccording toPITAC———

— Jiedamand Jor-soffware exceedsour-abilitytoproduce it

T-oday’s-software-Is-iragiletunreliable;and-difficultto

rﬂepesedﬂresearﬁasareag

— Softwareengineering

= ::aaaaserqerﬁgrzammmg

—Com| -hased-softwaredevelopment

Activesoftware/ Adaptive-software

Attonomous-software/Embedded-Computing

High-assurance software
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amental- 1= Researcn: HumanComput
‘action-and-InfermationiVianagement

‘esearch toimpreve the wayswe interact wit

COMpPULErs
Computersare-stili-too-hard-to-tuse-surveys-snow-that-comput

1%T53Nﬁ$1€$¥ﬂé%ﬁﬁﬁ€ﬁi{@fih€ﬂiﬂﬂﬁ$ﬁﬁﬁﬂ5ﬁihﬁ§’£aﬁ
understand-what their computers are doin
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example nobHeprotessonalsand-doctors)-and-persoRswit
di Sablhnesanellheelder! V-
Betftertechniquesforiocating-data-and-exiracting_knowledge”

rd 1 )
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Proposed-research-area LEXAMPIES)-
— Computersthat speak, listen, and understand-hunman]anguage
I'nformation visualization
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al-1d-Research: Scalable
Hnfrastructure

RenAternet
—13-1:985+41e- | nteret-connected-2,000-computers
T-odayit-connectsover 37-million-computers
—Future-networks wili-connect-atieastaniiiion-usersan
Wili=hbetmore complex—they-will=connect-Sensors,
wirelessimodems, and-embedded-deviees
cA-areas.

Py systems (scalability)
—Anytime anywhere-connectivity-(wired-and-wireless)
—Network-modeling-and-simulation
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=Undamental-11- Research: High-End Computing

--eading-edge research-fer futtre generations
Ol computing1o;
— | mprove-computational-speed-on-applications
— |ncrease the efficiency-of-massively-parallel systems,
with-afocuson-systems software
Developtechnolegiestoenable future Systems capable
of—athousandiriilion{10%>)—calculationsper-second
~IFOPOSEd researcn areas:

IImproved-superconputerpadormanceand-€l
Creation-of acompotationa—grid
Revolutionary-computing
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1d-makethem-avalableona

competitive basis

— These systems-will-have severalthousand-processors, high-speed
Sshared-ang-aistrputed-memonr/,—and-state-oi-the-art-switching

Tﬂf‘hﬂﬂlﬂﬂ\l
~39)

—Install-and-develop-systems capable-of 5 trillion{athousand
1@%@%&%&%@%&3}33&%5&3}%@@
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)eveloprscientificand-engineering:simulati
software-and tools to-makethese computing

S s&emsaaseaa -researcn1ools

Advanced-technologies in-computational-algorthms and-metheds
andIn-softwaredibrares

—Problem-solving-apd-codedevelopmentenvironments-andtools
— Distributed-computing-and-collaborative-environments
Vistualization-and-data management systems
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Econoemic and Secial Implications

of 1 1= and | - WWorkiorce

NCIEASEC

Tesearchin-economic and soclia iimpacts Wi

elpinthe design-of information-systems

—|dentify-barriersto-adopting-H=anditsapplication

— Provide more empirical-datato-policymakers

—Encourage-the solutien-of-preblems-cay

ced -hyv- 1T

SAA M] |
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ortsintramningH=wor

<ersatu-S_universities:

Faculty-accessto modern-curriculaand Instructional-material

7S E [ | =
Graduate and post=graduate traneesnips

Universityresearch-grantsthrough-other-componentsof thisinitiative

will-help-support-graduate students
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2 Management

eRiormanagement team-reporting-te-the President’s Advisor for

eW#WWi

o CIENCEanCG—1ECRNOI0Q Y- VWil

Helprestablishrand monitor goa's

Alocate researchtasks

Ensuretight=ederal-coordination

Ensure-open-competitive-allocation-ei-funds

ﬂﬁ?’@ﬂﬂﬁg@fﬁﬂpjﬁ?QﬂtEIgi@jﬂ%_@ﬁiﬁj’zma@ag@m@ﬂliear“

Chaired-by-NSE-Ass stant-Director-for-Computer-anddnformation-Science-and

Engineering

Members-appointed-byprincipa-agencies

Overseeresearchinal-majordTZareas

Develop-and operate advanced infrastructure made available under 1 T2funding

Ensure-competitivepurchase-siting,-and-avalabihty-of-new-computers

Ensure availability of systemsto-appropriate research teams

T2 House Briefing




gel

\ s

:
:
@
Q
D
all

Advanced  Fthical, I egdl,

FUndamentia

WA WIAVAI
T VT

-V VY W |

ST ZINN/

S TV INA

$366M

$123M
e &IV

$228M
e kT V1

I'T=House Briefing

T2




Next-Steps

e managenient stucture
‘ocuis:and:strengthenrelated
ONgoINg programs
'0-Seek external-advice from-Industry
and-acacemia

-Develop detailed technology-and
programmatic roadmaps
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—ORAUTONOMOUS
ISEESIESIE=\/ES

Program Goal |

Autonomous:
Several robots/person

“unit commander "’

State-of-the-Art

Telesupervised:
One robot/person

“tank commander

State-of-the-Practice
. ampile Applications
Teleoperation:

Several people/robot Selele e

il
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a
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In Direct Contact
with Humans

million
per year

Attached to Fixed
Sensors / Actuators

80%

Infrastructure

m— Currentdnternet-technology-targetsonly2%-of all-computers
B | heremaining98% are embedded within-devices

m— T hisprojectwillextendthe“depth™of the networktoreach
these stranded computational resources
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[Rtermation-I-echnolegy-forth

wenty=-FirstCentury-(17=)

E Parficipation

Program-Ac -or-Sclence-and

Officeof-Secretary-of Energy

N
1))

DA |




DOE

Seientific Smulal

1oA-

Principa_Onlectives

=eVolutionize sclentiiicresearcn-hy-the

application of teraflop computational

~— N Elepal Combustion

[[ESOUICES SY/SIEMS

-m Understand, model and predictthe
——effects-on-the Earth’s-global-environme
—of-atmospherc-greenhouse-gas-emissi
——With-an-empnhasis-on-carnon-dioxide—

Inderstand, - modeland predictthe

——behaviorand-properties-of-combustion
—_processes-anddevices———

—wDiscoverdevelop—and-deploy————
—crosscutting-computer-science-and

Corflgliier Scjenice .

Hleiiior s, Netweardne) Fafresinticitire

applied-mathematics
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Demands-on-Climal

- m-1990-1992: Boundiing Glebal-Climate Change
Isthere a problem? Regquired-a few, coarse
‘esolttionequilibritmimodetns
:993-1998: Estimating Future Climate
Change--How-higisthe problem? Required——
few{=10)—medium+esolutiontme-
dependentruns

'999-2000:Predicting the Detalls of
- Greephnouse(sas Scenaros-——\Wihal-are
highTesolttion; time-dependent runsfor-more— | |
I © ](ECIIYEjDT;ecaStSHﬁECIIDgﬁgUEUIIUTEjDCai hereased-spatial-resoluttontsessentitab-te————
——— eCOAOR -E‘&rﬂaﬂji’ﬂiﬂﬁseuri;ﬁ%ﬁdﬁaerﬁy ssmulate regional-climate change —affecting————

consumption. weather-and-resotiree franag

T2 House Briefing




scientific Simulatiendnitiatve (SSIH

1e-complexity-of-challengesrequires extensive
artner ng-hetween-agencl-es-and-across-selentific-ane
echnology-disciplines

~Teamswill be chosen through open, com
DIOCESSES.
psscutting-technicalproblemsmustbeso
noth the ASCI-and SSI programs within DOE,
heprograms o NSE NOAA, -NIH and-N#

All=aspectsof-the SSI-will-be managedunc

orojectformaifoassuretheachievementofd
evel-of functronalty-requir
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Information: lFechnelogy. for t

Twenty-First-Century-(172)

Icipatior

—ec

€

Chiefdnformation Officer

National-Aeronautics and Space Administration




Benelitsof-NASA-Participat

—Enable-autenemoeus spacecraft-andevers
—Allow=science daiatnderstandingfromilarge-and
distrputed-streams-of-data
—Enablenew-conceptsin-aviation-eperations that-witl-allow:
aircraft-to-safel y-and-effectivel y-negotiate clearancesand
routings
—Revolutionize the nation’s science and-engineering
Afrastructore-enabling-anintelligentsynthesis-environmer

Reduce-design-and-developmenttimeto-12-to-18-months——
Reduce testing requirements /5%
Predict life-cycle cost to-within-10%

T2 House Briefing




NFARSYA
tndamental | T Research - Intelligent: Sysiems

Automated Reasoning
» Model-Based Reasoning
» Case-Based Reasoning
* High Assurance Software « Knowledge Management and Institut/He
* Biologically-Motivated Knowledge Capture
(Biomimetic) Adaptive Systel  « Optimized Displays
* Planning & Scheduling  Immersive / Haptic Environments
* Internet-Based Knowledge Representai
¢ Cognitive Architectures

» Geographically Distributed Computing
* Reconfigurable Computer Architectures

* Biologically-Motivated (Biomimetic) Revolutionary Computing
Computer/Component Architectures and W Quantum Computing
» Knowledge Discovery and Data Mining » Chemical/Biochemical Systertg
» Optical & Optoelectronic
Systems
» High Fault Tolerance ane
Scalability




NASA: I ntelligent Synthesis Environment (1SE)
Program_Elemes
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NIH Participatior

0-House-of-Representat

=epruary—16, 1999

on-

Preuss

CIO,-CenterfortnfoermationT-echneloegy

ational Institutes of Health




NIH’s support of I ¥ through:

3asC Researc
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idemiological

systems-on-parallel-architectures

continue-wor

on-the-BMAP=BrainMolecular

Anatomy-Projec
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Imaging—=Image-Archiving-and-Reconsiruction

uman-Genome-Project-- Biolnformatics
Develop-the-technology-and-algorithms to-allow labs to build then
M-low=cost,_ nign=throughput-supercomputers-from-oiff-the=snelf
CompuUters
JWorkiorce:
— Stimulate integration-of physicists, engineers, mathematicians, and
-omputer-scientistsmnto-the biological and imaging-ScIEeNce
FocusinBiolnformaticswith-a—concentration-on-tuse-of-the
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NOAA

J=ContAbutions

-\l‘\f* ﬂ
— Component-based software developmer

proving-theefficiency-of-High-End-Computing
Cj“eai1ﬁgjj€Wﬁ1gﬁrjihﬁb

Developing-programs-tiat-can-be_easily-moved-from-one-high-end
computertoanother

=-Applcations

Provide-a-high-end-developmentplatform-{for-GE=DIl-to-develop
3 %ﬂt@ﬂﬂﬂﬁiﬁﬂﬂmﬂmﬂmﬁﬁl S
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=indamental-| 1= Researc
Singleinvestigator, proj
center research modes)
~erascale-Computingdn
Soclal-and\Workfoerce

otal
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— - No-surprise-Sof
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|

Hardware/software-co-design

High-confidence systems

tman-Computerdnteracionanc
n -rmatmﬁalvlaﬁaaemﬁﬁf

vidualscapabilities
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=ndamenta-H=—"Researc

—Scalableinformationdnfrastructi
— Broadband-tetherless_.communications
— aﬂdaﬂaﬂdiﬂgﬂazg&ﬂeiwmks

integraimgen =[0=-EN0T Nance

"1;@ ﬁzl’ilﬂﬁmSﬂEEC@m 9169@491?&1;
—JTerascale-computer-science

—Empowering-computational-discovery
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Aﬂvancedﬁomputmgﬁnd

Socia—and\Workdercelssues

Advanced computinginf

— Open competitive-access to-terascale computing

Oroadnana-NEMWOrK partners

Aip-bullding-on-NGI

Issuesfor=society.

legal ramifications of 1T

developing a more s|

Klorce
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